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Subjert: FIRE DETECTORS  (RADIATION  SENSING  TYPE) TSO-C79

technical  Standards  Orders for Aircraft Materials,  Parts and Appliances

Part 514 which contains minimum performance standards and specifications for matwials,
parts,  and appliances used in aircraft consists of two subparts. Subpart A contains the general
requwements  applicable to all Technical Standard Orders. Subpart B contains the technicail
standards and specifications to which a particular product must conform.

AKY TECHPI’ICAL  STANDARD ORDER MAY BE OBTAINED BY SENDING A RE-
QVEST TO FAA, WASHINGTON 25, D.C.

Subpart A-GENERAL
8 514.0  Definition of terms.

As used in this part:
(a ) “Administrator” means the

Administrator of the Federal Avia-
tion Agency or any person to whom
he has delegated his authority in the
matte]*  concerned.

(b) “FA.4” means Federal Avia-
t ion Agency.

(c) “Manufacturer” means a per-
son who controls the design and
quaMy of an article produced under
the TSO system, including all parts
thereof and processes and services
related thereto obtained from out-
side sources.

(d) “Article” means the mate-
rials, parts, or appliances for which
Rpproval is required under the Civfl
Air Regulations for use on civil air-
m-ift.
Q514.1  Basis and purpose,

( a )  Balria. Section 601 of the
Federal Aviation Act of 1958,  and
#Q 3.18, 4a.31, 4b.18,  5.18, 6.18, 7.18,
10.21, 13.18, and 14.18  of this title
(Civil Air Regulations).

(2) The performance standards
ret forth in the individual Technical
Standard Orders are those stand-
ards found necessary by the Admin-
fatrator to assure that the particu-
lar article when used on civil air-
craft will operate satisfactorily, or
accomplish satisfactori ly i ts  in-

(b) Purpose. (1) This part pre-
scribes i n  i n d i v i d u a l Technical
Standard Orders the minimum per-
formance and quality control stand-
ards for FAA approval of apecifkd
articles used on civil aircraft,’ and
prescribes the methods by which the
manufacturer of such articles shall
show compliance with such stand-
ards in order to obtain authoriza-
tion for the use of the articles on
civil aircraft.

tended purpose under apecitied con-
ditions.

8 5142  TSO authorization.
( a )  FrMkgeu. X0 person shall

identify an art icle with a  TSO
marking unless he holds a TSO  au-
thorization and the article meets
the applicable TSO standards pre
scribed in this part.

(b) Letter8  of acceptance iuuued
prior to Juty  I, 196Z.  An FAA let-
ter of acceptance of 8 statement of
conformance issued for an article
prior to July 1, 1962, is an authori-
zation within the meaning of this
part and the holder thereof may
continue to manufacture such arti-
cle without obtaining an additional
TSO  authorization, but shall com-
p l y  with t h e  r e q u i r e m e n t s  of
$514.3  through 6 514.10.

(c) Applia2tiim. The manufac-
turer or his duly authorized repre-
sentative shall submit an applica-
tion for a TSO  authorization to-
gether with the following docu-
ments (See Appendfr A of this eub-
part for sample application) to the
Chief, Engineering and Manufactur-
ing Branch, Flight Standards Divi-
sion, in the region in which the
manufacturer is located.’

(2) Copies of the technical data
required in the performance stand-
ards eet forth in Subpart B of this
part for the particular article;

(3) A description of his quality
control system in the detail specified
in  6 1.36 of this t i t le  (Civil  Air
Regulations). In complying with

(1) A statement of conformance
certifying that the applicant has
eomplfed with the provisions of
Subpart A and the article meets
the applicwble  performance stand-
wds established in Subpart B of
this part (&Cee Appendix B of this
subpart  for  sample Matement  of
conforinance)  ;

c

this provision the manufacturer
may refer to current quality con&01
data flied witb the Agency, u a
part of a previous applicati4a.

Nom  : When 8 eerie8  ol tinor w
fn accordance with #514.6 ir anticipated,
the manufacturer may set forth izt hir l p
plicatioa the basic model numbend  arti-
tie with open bracketa after ft to denote
that ou!Bx  change letterer  till be added
from time-to-time e.g., Model No. 100  ( ).

( d ) Iaarutnce. (1) Upon receipt
of the application and adequate sup-
porting documents upecided in para-
graph (c) of  this  section  to mb-
stantiate the manufacturer’s utate-
ment of conformance with the re-
quirements of  this  part  and his
ability to produe duplicate articles
in accordance with the provlsions of
this part, the applicant will be given
an authorization to identify his
article with the applicable TSO
marking.

(2) It the application 18 deficient
in respect to any requirements, the
applicant shall, upon requeet  by the
Chief, Engineering and ManufaCtur-
ing Branch, submit such additional
information as may be necessary to
show compliance with such require
ments. Upon the failure of the rp-
plicant to aubmit such additional in-
formation within 30 days after the
dnte of the request therefor, his ap-
plication will be denied and he will
be so notified by the Chief, Engl-
neering  and Manufacturing Branch. ’

NOTE : Tbe applicant will be i~oeb an
authorization or notlikd  of the denial of
hi8 application within 30 days after the
date of receipt of ouch application or, in
the event that rdditIona1  information baa
heen requested, within 30 daya after the
date of receipt of such additional infor-
mation.

* Articles may ah0 be a proved
P

aWl
manufactured for uoe on civ 1 &craft a6
a part of the tppe design of a trpC  csrtib-
cate for an aircraft engine or propeller.

* Regional OfIke are IocaWd  at New
Fork, Atlanta, Ksa~s City, Fort  Wotib,
Loa  Angeles, Anchorage.



Q 514.3 Conditions on authorizations.
The manufacturer of an article

under an authorization issued under
the provisions of this part shall-

(a) Manufacture such article in
accwdance w i t h  t h e  requireluents
of Subpart A and the performance
standards contained in the applica-
ble TSO of Subpart B of this part;

(b) Conduct the required tests
and inspections, and establish and
maintain a quality control system
adequate to assure that such article,
a?; nwwfwzturect,  meets the require-
ments of paragraph (a) of this sec-
tion and is in a condition for safe
operation ;

(c) Prepare  and maintain for
each type or model of such article
a current file of complete technical
data and records in accordance with
# 514.6;  and

(d) P e r m a n e n t l y  and  l eg ib ly
mark each such article with the fol-
lowing information :

(1) Same and address  of  the
manufacturer,

(2) Equipment name, or type or
model designation,

(3) Weight to the nearest tenth
of a pound,

(4) Serial nuruher and/or date of
manufwturer,  and

(5) -4pplicable  Technical Stand-
ard Order (TN) number.

Q 514.4 Deviations.
Approval  for a deviation from the

performance Gtandards established
in Subpart B may be obtained only
if the standard or standards for
which deviation is requested are
compensated for by factors or de-
sign features  which provide nn
equiralent lerel o f  s a fe ty .  A  r e -
quest for such approral together
with the pertinent data shall be
submitted by the manufacturer to
the Chief, Engineering and Manu-
facturing Branch of the Region In
which the applicant is located.

8 514.5 Design changes.
(a) By Manufacturer-(l) dfinor

ch aages. The manufacturer of an
article under an authorization is-
sued pursuant to the prooisions of
this part may make minor design
changes to the article without fur-
t h e r  approTa1 by t h e  FA-4.  I n
such case the changed article shall
retain the original model number
and the manufacturer shall for-
ward to the Chief, Engineering and
Manufacturing Branch such revised
data as mar be necessary for com-
pliance with g 514.2  (c).

(2) M a j o r  c h a n g e s .  I f  t h e
changes to the article are so exten-
sire as to require a substantially
complete investigation to determine
compliance with the performance
standards established in Subpart B,
the manufacturer shall assign a new
Qpe or model designation to the

article and submit a new applica-
t im in accordance with the proyi-
sions of g 514.2  ( c) .

(b) By persow  other than the
mawfwturer. Design changes to
an article by a person other than
the  mnwfacturer who submit ted
the statement of conformance for
such article are not eligible for ap-
proyal under this part, unless such
person is a manufacturer as defined
in Q 51-M and applies for authoriza-
tion under 6 ;‘i14.2 ( c) .
SOTE : Persons other than a manufac-

turer rJlay r&t;iin  approval for design
ch:wzes to a product manufactured  under
a TW pursuant  to the provisions  of Part
1 tc or the applicable  airworthiness  regu-
la tion.9.

6514.6  Retention of data and rec-
ords.

(a) A manufacturer holding an
authorization issued pursuant to the
provisions of this part shall, for all
articles manufactured under such
authorization on and after July 1,
19C,2, maintain and keep at his fac-
tory :

(I ) A complete and current tech-
nical data file for each type or
model of article which shall include
the design drawings and specifica-
t ions. This technical data shall be
retained for the duration of his
operation under the provisions of
this part.

(2) Complete and current inspec-
tion records to show that all inspec-
tions and tests required to ensure
compliance with this part hare been
properI> ~wnl~~pl  ished and docu-
mented. These records shall be
retained for at least two gears.

(b) The data specified in para-
graph (a) (1) of this section shall
be ideMfied and copies transferred
to the F-4-4 for record purposes in
the erent the manufacturer termi-
nates his business or no longer op-
erates under the prorisions of this
part.

Q 514.7 Inspection and examination
of data, articles or manufactur-
ing facilities.

The manufacturer shall, upon re-
quest, permit an authorized repre-
sentative of the FAA to inspect any
article manufactured pursuant to
this part, and to observe the quality
control inspections and tests and
examine the manufacturing facili-
ties and technical data files for such
article.

Q 514.8 Service difficu1  t ies.
Whenever the investigation of an

accident or a serrice difficulty re-
port shows-  an unsafe feature or
characteristic caused by a defect in
design or manufacture of an article,
the manufacturer shall upon the re-
quest of the Chief, Engineering aed
Manufacturing Branch, report the
results of his investigation and the
action, if any, taken or proposed by
him to correct the defect in design

or manufacture (e.g., service bulle-
tin, design changes, etc.). If the
defect requires a design change or
other action to correct the unsafe
feature or characteristic, the manu-
facturer shall submit to the Chief,
Engineering and Manufacturing
Branch, the data necessary for the
issuance of an airworthiness dfrec-
tiTe containing the appropriate cor-
rective action.

Q 514.9 Noncompliance.
Whenever the Administrator finds

that ti manufacturer holding an au-
thorization issued pursuant to the
provisions of this part has identi-
fied an article bp a TSO marking
and that such article does not meet
the applicable performance stand-
ards of this part, the ,4dministrator
may, upon notice thereof to the
manufacturer, withdraw the manu-
facturer’s authorization and, where
necessary, p r o h i b i t  any futther
certification or operation of a civil
aircraft upon which such article is
installed until appropriate correc-
tire action is taken.

Q 514.10  Transferability and dura-
tion.

An authorization issued pursuant
to the proGsions of this part shall
not be transferred and is effective
until surrendered, or withdrawn, or
otherwise terminated by the Admin-
istrator.

APPENIUX A
SAMPLE APPLICATION  FOR TSO

ATTHORIZATIOh'

------------------
(Date)

(Addressed to : Chief, En ineering  and
Manufacturin

A
Branch, bederal Avia-

tion  Agency, egion.  )
Application  is hereby  made for  author-

ization to use the Technical  Standard
Order  procedures.

Enclosed is a etatement  of conformance
f+wotty artwle to be produced under

L - ---a--.
The required  quality control  data l are

transmitted  : (herewith) (under separate
co\-er  ) .

Signed _____c___________  ----

APPEKDIX  B
SANPLE STATEMENT OF CONFOBYANCE

------------------
(Date)

(Addressed to :
Manufacturing  Branch,

Chief, En$;~;n~a$
ards Division,  Federal  Aviation
Agency.)
The undersigned  hereby certifies  that

the article  listed  below by model,  type or
part number  has been tested  and meets
the performance standards  of Technical
Standard  Order  C ______.  In addition,
all other ap licable  provisions  of Part
514  of the egulations of the Adminie-If
trator  have  been  met.

The technical  data required  br the TSO
in the uantity specified are  transmitted  :
(beret th)1 (under separate  cover).

Authorization to use TSO identMca-
tion  on this article is requested.

Signed ---------------------

1 Reference may be made to data al-
ready on file with the FM.
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(beret th)1 (under separate  cover).

Authorization to use TSO identMca-
tion  on this article is requested.

Signed ---------------------

1 Reference may be made to data al-
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Federal Aviation Agency Standard
For

Fire Detectors--Radiation Sensing Type

1 .O Purpose. To specifiy minimum requirements
for powerpiant fire detection instruments for use in
piston and turbine engine-powered aircraft, the oper-
ation of which subjects the instrument to enriron-
mental conditions specified in paragraph 3.3.

2.0  Scope. This standard covers the requirements
for acceptance of radiation sensing %ur~eiliance”
type fire detectors, intended for use in protecting air-
craft powerplant installations, ausJliar,v  powerplants,
combustion heaters, and other installations where
fires ma,\- occur. For purposes of this document, the
“instrument” shall be considered as the fire warning
system and all components thereof.

2.1 Definition. Radiation sensing type fire detector
is an instrument which will initiate an alarm signal
when esposed to radiant energy emitted by a flame.
The detector and associated circuitry may be de-
signed to be ,celective with respect to such factors as
spectral sensitirity, irradiance leTe1 at the detector,
rate of rise of irradiance, or frequency characteristics
of the fluctuations of irradiance (flicker) or other
flame characteristics.

.

3.0  General Requirements.
3.1 Materials  and  Workman&p.
3.1.1 Mater&z&. Materials shall be of a quality

which esperience and/or tests have demonstrated to
be suitable and dependable for use in aircraft in-
struments.

3.1.2  Workmamhip. Workmanship shall be con-
sistent with high-grade aircraft instrument manu-
facturing practice.

3.2 Blank.
3.3 Environmental  Conditions.  The following con-

ditions have been established as design minimum
requirements. Tests shall be conducted as specified
in paragraphs 5, 6 and 7.

3.3.1 Tempemture. When installed in accordance
with the manufacturer’s recommendations, the instru-
ment shall function over the range of ambient temper-
atures shown in column A.

Irrstfument  LaxWon A
Powerplant Compartment (Piston) -30 to 130  c.
powerplant Compartment (Turbine) -30 to 150 C.
Pressurized Areas (Both types -30 t o  50 c.
Nonpressurized or of engine) -55 t o  70 c.

Ertemal Areas
If the instrument is intended for use in compartments
where the maximum ambient temperature is higher

than 130” C. for piston engines and 150’  C. for turbine
engines or if ambient temperatures lower than those
specified in column A are anticipated, appropriate
special limits shall be selected and specified  by the
manufacturer.

3.3s2  Humidity. The instrument, shall function
without adverse efFect and shall not be adve&ely
affected when esposed to an atmosphere having any
relative humidity in the range from 0 to 95 percent
at a temperature of approsimately 70° C. -

3.3.3  Altitude.  When installed in accordance with
the instrument manufacturer’s instructions, the in-
strument shall function and shall not be adversely
af&cted  by pressure conditions equivalent to those
esperienced over an altitude range of -1,ooO  feet to
~50,ooo feet. .Qltitude  pressures are to be per KACA
Report 1235.

3.3.4  Vibration, When installed in accordance with
the instrument manufacturer’s instructions, the in-
strument shall function without adverse effect and
shall not be adrersel,r affected when subjected to vi-
brations having the foliowing characteristic8 :

Frequency  41az.  Double Mz&mum
Accetem-

tion
Clyctee Amplitude

Per &ec. i n  Inch.es
Phton  Engine8
-4irframe Structure

Mounted 5-500 0.050
Shock-Mounted Panel  5-50 0.020
P o w e r p l a n t  M o u n t e d  5-500 0.100
Turbijte Engines
Sacelle and Nacelle

Mounts, Wings, Em-
penage  and Wheel
Wells 5-1000 0.036

F u s e l a g e
Forward of Spar ,4rea 5-500 0.036
Center of Spar Area 5-1000 0.036
Aft of Spar Area 0.036

!500=1ooo  - - - -
Vibration Isolated 0.020
Racks 5o-500  ----
Instrument Panel 0.030

10 g.
1.5 g.
WL

10 g.

2 g-
4 g*
?g. --
5g. - .

1.5 g.
0.5 g.
1.0 g.

3.3.5  Fluids a& Sand. The instrument shall not
be adverlsely  aflected by exposure to rain, fuel, salt
spray, oil, or sand.

8.4 kdio Infcrftrcncc, The installation Umita-
tions imposed as a result of radio fmuency emissions
shall be determined and specified.



il.!5 Mupetic  Effect. The installation Iimitat1ons 5.5 Test Position  Unless otherwise specified, the
imposed as the result of a magnetic field shall be instrument shall be mounted and tested in its normal
determined and specified. operating position.

CO DetaiZ Requiremente.

4.1 Indication Meana, The instrument shall be
capable of actuating visual and/or aural alarm in-
dicators.

4.2’  Reliability.  The instrument shall be designed
to withstand the mechanical and thermal shocks, and
stresses incident to its uLw in aircraft. False alarm
signals shall not result from variations in voltage
encountered during operation of the aircraft, ab-
normal attitudes, contaminants in the atmosphere,
ambient light conditions, acceleration forces encoun-
tered during flight, landing and takeoff. The fire
detector shall not false alarm and the detector sensi-
tivity shall not be appreciably affected b,r the am-
bient light in the aircraft compartment in which the
sensor is installed, under any combination of normal
aircraft operating conditions and atmospheric condi-
tions. Tests aimed at determining the effects of the
foregoing factors on detector reliability  are described
in paragraph 7.3.

1.3 fnteprity  Test hfean8.  The instrument shall be
designed to proTide a means for testing the continuity
and functioning of the electrical circuits inflight.

4.4 Calibration Means. The instrument shall be
designed so that all calibration means are provided
with tamper-proof seals.

4.1.1 Adjustable  Detector  Sp&ewm.  I n s t r u m e n t s
which incorporate an .adjustment means shall be
tested to prove compliance with this standard, par-
ticularly paragraphs 7.1, 7.1.1 and 7.3 throughout the
range of adjustability.

5.0 Te8t Conditionu.

5.1 Atmospheric  Condifionu.  Unless otherwise spe
cified, all tests required by this standard, shall be
conducted at an atmospheric  pressure of approxi-
mately 29.92  inches of mercury and at an ambient
temperature of approximately 25 C. and at a relative
humidity of not greater than 85 percent.

5.2  Vibration. (To minimize friction) : Unless
otherwise specified,  all tests for performance  may be
conducted with the instrument subjected to a vibra-
tion of O.002  to 0.005  inch double amplitude at a
frequency of 1,500  to 2,000  cycles per minute. The
term double amplitude as used herein indicates the
total displacement from positive  maximum to nega-
tive maximum.

53 Vibration Equipment.  Vibration equipment
shall be such as to allow vibration to be applied along
each of three mutually perpendicular axis of the in-
strument at frequencies and amplitudes consistent with
the requirements of paragraph 3.3.4.

5.4  Power  condition&  Unless otherwise specified,
all tests shall be conducted at a power rating recom-
mended by the manufacturer, and the instrument shall
be in actual operation.

6.0  Individual  Performwwe Requiremenk, AU in-
struments or components of such shall be subjected
to tests by the manufacturer to demonstrate specific
compliance with this standard including the following
requirements where applicable.

6.1  Semuitivity  and Culibmtion.  The sensor shall
be tested as specified  in paragraph 7.1, to determine
the response sensitivity and calibration.

6.2 Dielectric. Each instrument shall be tested by
the methods of inspection listed in paragraphs 62.1
and 6.22.

6.2.1 fnsufation  Re8iatanee. The insulation resist-
ance between all electrical circuits connected together
and the metallic case shall not be less than 5 megohms
when 200 volts d.c. is applied for five ;eeconds. In-
sulation resistance measurements shall not be made to
circuits where the potential will appear across ele-
ments such as windings, resistors, capacitors, etc.,
since this measurement is intended only to determine
adequacy of insulation.

622 Overpotential  Te8t8.  Equipment shall not be
damaged by the application of a test potential be-
tvc-een electrical circuits, and between electrical cir-
cuits and the metallic case. The test potential shall
be a sinusoidal voltage, of a commercial frequency,
with an r.m.s. value of five times the maximum cir-
cu i t voltage or per paragraphs 6.2.2.1  or 6.2.2.2,  which-
ever applies. The potential shall start from sero and
be increased at a uniform rate to its test value. It
shall be maintained at this value for five  seconds, and
then reduced at a uniform rate to xero.

Since these tests are intended to insure proper elec-
trica! holation  of the circuit components in question,
these tests shall not be applied to circuits where the
potential will appear across elements such as wind-
ings, resistors, capacitors, etc.

6.2.2.1 Hermetically sealed
tested at 200 volts r.m.8.

volts are
Circuits that operate
not  to be subjected t

instruments

at potentials below 15
0 overpotential tests.

7.0  Quditkution  Performance  Requirementrr.  As
many instruments as deemed necessary to demonstrate
that all instruments will comply with the require
ments of this section shall be tested in accordance
with the manufacturer’s recommendations. The tests
on each instrument shall be conducted consecutively
in the order listed, and after the tests have been initi-
ated, further ttdjustments  to the instrument shall not
be permitted. A false alarm signal occurring during
any of the tests shall disqualify the instrument. A
response time test per paragraph 7.1 &all be con-
ducted after each test, except paragraphs X2, ZLl,
7.2.3, and 7.14. In conducting the test of paragraph
7.14,  the instrument(s) tested  need nat be the same
instrument (s) being subjected to the entire series of
qualiflcation tests.



-. 7.1 Resportse Time. The sensor of the instrument
shall be esposed,  at a distance of four feet to a test
flame produced by burning gasoline in a flat pan five
inches in diameter and with  a flow of air of ten feet
per second maximum. The temperature of the gaso-
line and the pan at the start of each test shall not
exceed 85’  F. A nonleaded white gasoline shall be
used. The response time shall not exceed fbe seconds.

7.1.1 Saturation  Test. The &wnsor shall be mounted
facing downward approximately three inches above
the center of a flat pan, two feet in diameter, con-
taining gasoline to a level of +$-inch from the bottom.
The gwwline shall be ignited by a source that cannot
be detected by the sensor. The response time shall
not esceed  five seconds, and the system shall not clear
the ;0twm while exposed to this test for a period of
one minute.

7.1.2  Repeat  Response  Time. T h e  s e n s o r  o f  t h e
fir-e detector shall be esposed to the flame as described
in 7.1 for 8 period of one minute. It shall then
be prevented from sensing the flame. Within five
seconds after the alarm has cleared, the ,wnsor shall
again be esqwsed to the flame. An alarm shall be
signalled within fire seconds;.

7.2 False Alarm Due to Rate of Temperature Rise.
The tests described in 72.1 and 7.2.2 shall be con-
ducted in a temperature-controlled airflow moving
at a velocity  of 250 feet per minute plus or minus 25
feet per minute. The instrument for this test shall
<wnsist  of a control unit complete with the maximum
number of sensors to be used with a single control
unit. So alarm signal shall occur.

7.2.1 Local Temperature Rise. One ,wnsor  shall be
subjected to wrious conlhinatione  of rates of temper-
ature rise and duration of those rates of rise shown
in the shaded area of Figure 3(a). The other sensors
in the system shall be maintained at ambient room
tempera t we. This test shall be conducted simulating
conditions due to local overheating. So alarm signal
shall occur.

7.2.2  General Temperature Rise. The test de-
sc r ibed  in  7.21  sha l l  be  r epea t ed  using Figure
3(b) except that all the sensors shall be subjected
to the temperMure variations simultaneously. The
test shall be conducted simulating conditions due to a
general temperature rise throughout the compartment
where the sensors are located. Xo alarm signal shall
owur.

7.23 F&e Clearing  of Alarm Due to Partial Ex-
tingurbhment  of Fire. With the instrument arranged
to test the response time, in accordance with 7.1,
the test flame shall be applied for 30 seconds. The
test flame shall then be masked so as to reduce its
effective area by approximately 50 percent. The
alarm signal shall not clear. After an additional 30
seconds, the flame shall be removed entirely, and the
alarm signal shall clear within 10 seconds.

7.3 Te8f  Procedure8  to Edabliuh  Detector  Relitr-
biti& Under Special  Environmental  Conditimu.  The
following test procedures shall apply to establish de

tector system reliability under various adverse con-
ditions. In conducting the tests, the system shall
contain the critical number of sensors for specac test
conditions.

7.&l Blank.

7.3.2  Magnedum  Flame.  Using the test apparatus
and setup given in paragraph 7.1 place a 6 inch length
of magnesium ribbon, approximately sf, inch wide and
0.005  inch thick, at a point midway between the 8en-
sor element and the fire and in line with the Bensor.
Ignite the gasoline and while the alarm light is on,
ignite the magnesium. The alarm shall not clear
while either the magnesium, the gasoline, or both are
burning.

X3.3  Sunlight.  The test shall be made with sun-
light shining directly on the detector (not through a
closed  window) and the sun shall be within 45’  of
the zenith so that the slant path through the atmos-
phere will not be too long. The illumination shall be
5,000  foot-candles or greater, with the light meter
probe facing the sun. The detector shall be exposed
to sunlight for 30 seconds without actuating the alarm. -

‘7.3.4 Chopped Sun&At.  In this test, the sunlight
(see 7.3.3) shall be modulated by a shutter blade sys-
tem over a frequency range of 100 cycles per second
to 0 cycles per ,wond. This frequency range shall be
swept out over a sufficient duration so that there will
be a dwell time of a few seconds in any frequency
band over the range. A satisfactory chopping ar-
rangement would be a four-bladed shutter on the
shaft of a small universal-wound motor operating
from a Variac or other source of adjustable voltage.
The shutter blades must be large enough to obscure
the sun completely from the detector when they are
in front of the detector, and blades should be not more
than 1 inch away from the detector so that the light
from the sky itself will  a lso be modulated.  No
alarms shall result from the above testing.

7.3.5 Sunuef8  and sigurl Light&  A n  a r r a y  o f
colored, incandescent light bulbs shall be used to
simulate the  calorimetric properties of  sunsets  at
several stages. (This test would also take care of
fdentification  and marker lights, and red side of a
beacon light, and the aniticollision light that flicks
past the powerplants). The bulbs shall be #watt
yellow, orange, and red ones such as General Electric
Xos. 40 A/Y, 40 A/O, and 40 A/R, or equivalent. The
test is to conducted in subdued room illumination of
not more than one-foot candle on the detector (too
dim to read fine print). The test shall comprise an -
exposure of the detector to each of the three lamps,
at 3 feet, for 30 seconds each, without causing an
alarm.

7.S.6 Re8frhted Light.  The effect of sunlight and
incandescent light on the instrument when viewe&
through apertures of varying sizes shall be beter-
mined. The aperture sizes may be chosen arbitrarily
but should be representative of openings that might
be encountered in an aircraft installation (e.g. vent4
scoops, and drains in engine cowling, etc.)
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7.11.3  Depressuritation Test. The
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Standard Burner Assembly.

The complete standard burner assembly is
shown in Fig. 2-l. Details of the com-
ponents of this assembly are given in Figs.
2-2,  2-3,  a n d  2-4.
Fig. 2-2 shows the details of the burner
and the burner grill which consists of two
plates connected by LB-inch  copper tubes .
Gas and air are mixed In the burner base
and travel upward through the tubes. The
burning takes place above the top plate of
the burner. Cooring  a i r  i s  acimltted t o  t h e
burner through the four L/8-Inch  plpe-tapp-
ed holes between the plates of the burner

68QTlOl  4-b
Figure 2-3.

I 2 4
B u r n e r  B a s e  i

Figure 2-4. Orifice Chamber

grill. This air passes upward through the
No. 38 drill holes in the top plate and
serves as a means for controlling the over-
all temperature of the flame. The loca t ion
of the four 2/‘8-inch pipe-tapped hole6  is
c r i t i c a l . They must be located directly
in line with the center row of l/B-inch
copper tube6 In each of the four quadrants.
Improper  location of these connections will
result in an unequal radial di6trlbution  of
cool ing air and will affect the distribu-
t ion of the flame temperature in n *like
manner.
Fig. 2-3 shows the details of the burner
base. When the two 21/32-inch-diameter
holes in the burner plug are drilled, care
should be taken that the center line con-
necting these holes will be at right angles
to the center line connecting the two 19/64-
inch diameter holes in the base. When these
12/32-inch diameter holes are properly located,
the 19/64-inch-diameter  boles cannot be seen
when one looks vertically downward into the
burner base. This  misalignment of holes aide
in the mixing of the gas and air before they
ascend to the burner grill .
Fig. 2-4 shows the details of an orifice and
of an orifice chamber. Three are required.
‘Iwo of these orifice chambers have end plates
with the 3/&inch Parker thread fittings on
both ends and are fastened directly into the
burner base. The third orifice chamber has
an end plate with a Parker thread fitting on
one end and the plate with four l/4-inch-
diameter holes in the other end. This end of
the chamber is connected to the burner by four
copper tubes, each l/4 Inch In outside diameter
(OD)  and 23 212 inches long. One of the orl-
fice  chambers connected to the base 16 for
measuring the gas supplied to the burner and
ha6  an orifice 5/‘32 (0.02625) inch in diometer.
The other orifice chamber connected to the
base is for measuring the mixing air sup lied
to the burner and has an orifice 214  (0. !i 5)
Inch In diameter. The third orifice chamber
connected to the burner by four l/4-inch OD
copper tubes Is for measuring cooling air
supplied to the burner and ha;;  an orlf ice 5/16
(0.3225)  inch in diameter.
The gas should deliver approximately 2500
British thermal units (BTU) per cubic foot.
The burner should con6ume  26 cubic feet of @iS
per hour for the 2000’F (11OO’C)  flame. The
flame produced should be uniform and steady
with no yellow tips.
The differential manometer’teadlngs  of the
pressure drops acro66  the orifice should be:

1. Gas orifice (S/32-inch  diameter), 0.99
inch of water.

2. Mixing-air orif  ice (l/l-inch diameter),
9.25 Inches of water.

3. Cool ing-a ir orif  Ice (SAG-inch  diaa-
eter),  11.0 inches of water.

In order that the burner might  produce the
right amount of heat, the differential pres-
sure for the gas and the mixing air should
be accurately controlled. A slight varia-
tion la the cooling air msy  be necessary
In order to obtain the proper temperature.

..
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